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Hlosacnumenvuasn 3anucka

AKmyanbHocms npozpammol

AKTyalnbHOCTh IJaHHOTO Kypca MOAKPEIUISETCS MPAKTUUYECKONW 3HAYMMOCTBIO M3Y4aeMbIX TEM,
YTO CHOCOOCTBYET TIOBBIIICHHIO HHTEpEca K IO3HAHWIO OWOJOTMH W OPUEHTUPYET Ha BBIOOP
npodpwiss. Y oOyyaromumxcsi CKIaAbIBaeTCs IEpPBOE MPEICTABICHUE O TBOPYECKOW HAYydHO-
HCCIIE/IOBATENbCKON JEATEIbHOCTH, HAKAIUITMBAIOTCSI YMEHHMS CAMOCTOSITEIBHO PACIIUPATH 3HAHUS
[IIKONBHUKKA TOCTHTAlOT JIOTUKY HAy4YHOM JESATEIBHOCTH B CIEAYIOIIEH IOCIeN0BaTEIbHOCTH:
UCCIIeJOBaHHE SIBJICHUS, HAKOIUIEHHE MH(POpPMAIMK O HEM, cHCTeMaTu3anus WHPOPMALUU U MOUCK
3aKOHOMEPHOCTEH, OOBSICHEHHE 3aKOHOMEPHOCTEH, YCTAHOBICHHME MPUYMH HX CYHIECTBOBAHMUS,
M3JI0)KEHHE HAyYHOH MH(POPMAINH, TTOCTH)KEHHE METOI0B HAYYHOTO TTO3HAHMSI.

Kypc npeanaznaveH ygammmcs cTapiield IIKOJIbl €CTECTBEHHO-HAYYHOTO, TEXHOJIOTHIECKOTO
WM YHUBEPCAIBHOTO Mpoduiiell 00yIeHUsI U MOXET OBbITh, KaK 00s13aTeIbHBIM YI€OHBIM TIPEIMETOM
1o BBIOOPY Yydalerocs W3 KOMIIOHEHTa 00Opa30BaTEeNbHON OpraHW3aldd B BapHaTHBHOH YacTH
y4eOHOT0 IUIaHa, TaK U KypcOM B paMKax BHEYPOUYHOH NESTEIbHOCTH W/WIM JIOTIOJIHUTEIHHOTO
obpazoBanus. [TocoOre peKOMEH TyeTCsl HCIIOb30BAaTh JIJIs IIPOBEICHMUS 3JICKTHBHBIX KYPCOB.

Konnenmust coBpeMeHHOTo 00pa3oBaHUs TOAPAa3yMEBAET, YTO YUUTENb IepecTaérT ObITh
OCHOBHBIM HCTOYHHUKOM HOBBIX 3HAHH, a CTAHOBUTCS OPraHWU3aTOPOM II03HABATEIBHOU Jesi-
TEJIBHOCTU Yy4YalUXCs, K KOTOPOH MOXHO OTHECTH U MCCIIENOBaTENbCKYIO JesTenbHocTh. CoBpe-
MCHHBIC 3KCIICPUMEHTAJIbHBIC HCCICIOBAHUS 10 OHOJOTMU YK€ TPYAHO MpPEACTaBHTh 0€3 WC-
NI0JIB30BaHMSI HE TOJIBKO aHAJIOTOBBIX, HO U MU(PPOBBIX U3MEPUTEIILHBIX MpUOopoB. B denepansHom
rocyaapcTBeHHOM  oOpaszoBaTtenbHoM crangapre (PI'OC) mnponmcaHo, 4YTO OJTHUM u3
YHHUBEPCAJIbHBIX YUYCOHBIX JCHCTBUH, MPUOOPETAEMBIX YYAIUMHCS JOJDKHO CTaTh YMEHHE «IIPO-
BEJICHUSI ONBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX HCCICIOBAHUM, MPSMBIX U KOCBCHHBIX WU3MEpPCHHIA
C HCIIOJIb30BAHUEM AHAJIOTOBBIX W IU(MPOBBIX H3MEPHUTEIBHBIX TPUOOPOB». It 3TOro yduTelbh
OMOJIOTHMHM MOJKET BOCIIOJIb30BAThCSl YYEOHBIM OOOPYJIOBAaHHE HOBOTO ITOKOJCHUS — IU(PPOBBIMU
JabopaTopUsIMHU

udposass naboparopusi MNO3BOJSAET OOBEKTHBHU3UPOBATH IOJlydyaeMble JlaHHBIE U IpH-
OJVDKaeT ILIKOJIbHBIE JIAOOPATOpPHBIE W HCCIENOBATENbCKUE PadOThl K COBPEMEHHOMY CTaHIAPTY
Hay4yHOM pabotel. Pa3men «YenoBek M e€ro 370poBbE» MOXHO Ha3BaTh OJHUM U3 Haubolee
aKTyaJbHbIX B JKU3HU JIIOOOTO M3 Hac. 3HaHUA O (PYHKLHUAX YEIOBEYECKOrO0 OpraHu3Ma, 00 OCHOBax
3I0pOBOTO 00pa3a )KM3HU HEOOXOAMMBI HE TOJIBKO BpauaM MM Ouojioram. Marepuar, u3iiaraeMblii B
9TOM pasjiene, SBISETCS aKTyalbHbIM B JXKH3HHM JI00OOTO YelOBEeKa, BHE 3aBUCHMMOCTH OT poja
JIeATeNIbHOCTH, KOTOpbIM OH BbIOepeT. B oTBeT Ha 3ampockl oOmiecTtBa Bce OoJblile BHUMaHUS B
IIKOJIHBIX Kypcax yIelseTcsl mpoOyieMaM OXpaHbl M TOAJepXKaHus 310poBbs. [llupoxuit Habop
BO3MOXKHOCTEH, 0OecreunBaeMbIX MU(PPOBBIMU CPEACTBAMH M3MEPEHHsI, HE TOJBKO 00ECIeurBacT B
X0JIe MPaKTHUYECKON paboThI HAIJISIHOE BBIPAXKEHUE MOMYYEHHBIX paHee TEOPETUUECKUX 3HAHUHM, HO
U ICMOHCTPHUPYET UX 3HAUUMOCTh /17151 OOBIAEHHOMN JKU3HU.

[udposas naGoparopuss 1m0 (UIMOIOTUM 3HAKOMHT C COBPEMEHHBIMH METOJaMH
UCCIIEIOBaHUS: (DYHKIIMOHATBHBIMH METO/JaMH OLIEHKH OHOAJIEKTPUYECKOH aKTUBHOCTH CepAala
(OKTI'), cnupomerpueii, Qotomnernmorpaduei, YTO TIO3BOJUT YYAIIUMCS TIOHSATH CMBICH |
HEOOXOJUMOCTh MEIUIIMHCKUX JUArHOCTHYECKHX HCCIENOBAHUM, C KOTOPHIMM OHHM OyayT
CTAIKMBAaThC B JKU3HH. YUMTENIO JaHHBI HA0Op MpEeJOCTaBIseT BO3MOXKHOCTH JIOCTYITHO H
MHTEPECHO MPOBECTU YPOK, OMMPasiChb HA COBPEMEHHBIE TEXHOJIOTMU HarnsaaHoCcTh SKCIepHUMEHTOB,
OCYILIECTBISIEMbIX C TOMOLIbIO IM(PpoBOIl nabopaTopuu 1O (PU3MOIOTUH, — eIE OJHO
MOJTBEPKACHUE M3BECTHON (hpasbl, UTO Jydllle OJUH pa3 yBUAETH (a emé maydine — MonpoOoBaTh),
YeM CTO pa3 YCIbIIIATh

[Ipu 3TOM 3KCIEPUMEHT OCTaeTcsd TPAAMLMOHHO HATYpHBIM, HO JaHHbBIE SKCIEPUMEHTa
o0Opa0aThIBalOTCA M BBIBOJATCA HA DKpaH B peaJbHOM MaciiTabe BpPeMEHH W B PallMOHAIbHOM
rpaguueckoil ¢opMe, B BHIE YMCICHHBIX 3HAYCHUH, aAuarpamm, rpadukoB u Tabmui OCHOBHOE
BHUMAaHHUE YYAIIUXCS ITPH TOM COCPEIOTAYMBACTCS HE Ha COOPKE M HACTPOMKE IKCIIEPUMEHTAIBHON
YCTAaHOBKH, a Ha MPOCKTHPOBAHUH PA3JIMYHBIX BAPUAHTOB MPOBEACHUS SKCIIEPUMEHTA, HAKOIICHUH
JAHHBIX, UX aHAIIU3€ U MHTEPIpeTalu, (GopMyIHpOBKE BHIBOIOB.



C TOYKM 3peHHsT HAYKH IKCIIEPUMEHT — 3TO HCCIEA0BATEIbCKUI METO 00Y4IeHHUs, KOTOPBII
MOJIHUMAET T103HABaTENbHBIM MHTEpec Ha 0oJiee yCTOMYMBBIA YpPOBEHb BHYTPEHHETO >KEIaHUS K
CaMOCTOSITETIBHOM JIesITeNbHOCTH. VcclieoBaTebCKU METO/ SIBJSIETCSl YCIIOBHEM (OPMHUPOBAHHUS
MHTEpeca, IMOTPEOHOCTH B CAMOCTOSATENILHOM, TBOPYECKOM MAEATEIIHOCTH y YyYalluxcs CileayeT
MOMHUTb, 4YTO J1a0OpaTOpPHBIE M HCCIENOBATEIbCKUE pPaOOThl, KOTOPHIC IO3BOJIET BBIMOIHUTH
naHHas JabopaTopusi, HE SBISIOTCA TUArHOCTUYECKMMHU. OTO JIeNO0 Bpaueil M CHEIHaJiCTOB
(Gu3MOMIOroB ¢ MPOPECCHOHAILHBIM O0OpyAOBaHWEM. Pa0oThl, TpeICTaBICHHBIE B JAHHOM
PYKOBOJCTBE, JalOT BO3MOXHOCTh pa3o0parbcsi B  OCHOBAX METOAUK  (DU3HMOJIOTHYECKOTO
UCCIIC/IOBAHMS, BBIIBUTH 3aKOHOMEPHOCTHM DPa0OThl YEIOBEYECKOIO OpraHu3Ma, IOJYyYUTh
MpEJICTAaBIIEHUE O HEKOTOPBIX HaBbIKaX, TpeOyrommxcs B MNpo(ecCHOHATHLHONU IesITeTbHOCTH
¢u3nosora mwim Bpaya (yHKIMOHATIBHON THArHOCTUKH

JlaHHBIN KypC COJEpIKaTENbHO CBSI3aH C KypcaMy MaTeMaTHKH, (U3UKU U XUMHH, T. €. HOCUT
MHTETPUPOBAHHBIN XapakTep M CIIOCOOCTBYET PA3BUTHIO €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS
yuanumxcs. OU3nonorus — SKCIEepUMEHTalIbHAs HayKa, KOTOpas pacrojiaraeT JABYMsI OCHOBHBIMU
METOJIlaMH — HAOIOICHUEM M 3KcnepuMeHTOM HalOuroneHue mo3BOJISET MPOCIENnuTh 3a paboToit
TOTO WJIM MHOTO OpraHa, HO Ja)Ke IPHW MCIOIBb30BaHUN TEXHUYECKUX CPE/ICTB, HaéT OTBET TOJIHKO Ha
BONPOC «4To mpoucxoaut» Kpome Toro, pe3ynbTaTbl HAOMIOJCHHS 3a4acTyl0 MOTYT HOCHUTH
CyObekTUBHBIH Xxapakrep. IloaTomMy, OCHOBHBIM U Oojiee OOBEKTHBHBIM METOJOM ITO3HAHUS
MEXaHU3MOB U 3aKOHOMEPHOCTEH B (DU3UOJIOTHHU SIBIISIETCS SKCIEPHUMEHT, IO3BOJISIONIMN HE TOIBKO
OTBETUTh HAa BOMPOC, YTO MPOUCXOAUT B OpPraHU3ME, HO U BBIICHHTH TaK ke, KaKk U IOYeMy
MPOUCXOAUT TOT WJIM MHOW (PU3MOIIOTUYECKHM MPOIeCcC, KaK OH BO3HHMKAET, KaKUMH MEXaHHW3MaMU
MOJICP’KUBACTCS U YIIPABIISACTCS

[Tpu m3ydeHnn ar000TO TpoIllecca OOBIYHO CO3MAOT YCIOBHUS, B KOTOPBIX MOXXHO BBI3BaTh
3TOT MPOIECC U B MOCIEAYIOMIEM MM YIPaBJIATh. B 3aBUCHMOCTH OT TOT0, KaKylO IIEib MPECIeayeT
9KCIEPUMEHT, €My COOTBETCTBYET U OMPEICICHHBINA XapakTep METOIUYECKUX MPUEMOB.

@DU3UOTOTHS COCTABIIAECT TEOPETUYECKYI0O OCHOBY MEAMIMHBI (€€ (yHAaMEHT), a 3HAYMT,
(U3HOIIOTUYECKUI HSKCIIEPUMEHT pacCMaTPUBAETCS KaK BaKHBIM DTall HAYYHBIX KIMHUYECKHX
WCCIICIOBAaHUI BIOJIHE TIOHATHO, YTO MPAKTHUECKUE 3aHATHS JOJDKHBI OBITh HEOTHEMIIEMON YacThIO
00y4eHUs IMKOJILHUKOB OCHOBaM (PU3MOJIOTHH YeJIOBEKa

[udposas nabopaTopus mo GU3NOIOrUU obaerdaer coop U 00pabOTKy IKCIIEPUMEHTATBHBIX
JAHHBIX, TaK KaK MO3BOJSIET KOJIUYECTBEHHO BBIPA3UTh H3MEPSEMYIO BEIMUYUHY WU OMPEICIUTh
¢dusnonornyeckuii dPGEKT TOYHBIM YHUCIOBBIM 3HAYCHHEM, HE 3aBUCAIIUM OT CyOBEKTUBHON
OLEHKH WCCcenoBarenss ©  JaéT BO3MOXHOCTH TI€pexoJa OT KadeCTBEHHBIX OILEHOK K
KOJIMYECTBEHHBIM.

Mecto Kypca B 06pa30BaTeJILHOM nmpouecce

[Iporpamma Kypca HOCHT IPaKTUKO-OPHEHTHUPOBAHHBINA XapakTep ¢ 3J€MEHTaMHM HAay4YHO HC-
CJIeZIOBATENIbCKOM AeATeNbHOCTU. M3yueHue 3eKTUBHOTO Kypcea paccuutano Ha 70 yacoB, u3 Hux 31
Yac OTBOJHTCS Ha W3y4EeHHE TEOPETHYECKUX BOMPOCOB, (45%) mpakTHuecKuX 3aHATHH (pelieHue
3aja4, BBINOJHEHUE JabopartopHbix pabor) — 39 u. (55%) Passutue u ¢dopmupoBanue
BBINIICYKA3aHHBIX Ka4eCTB BO3MOXKHO OJarojapsi pa3BUTHIO HAay4HO-TIO3HABATEIHHOTO HHTEpEca BO
BpEMs 3aHATUN

Ileneeaa ayoumopusn

VYaamuecs 5-9 kmaccos.

Leas nporpamMmsl

* Pa3Burp y ywammxcs WHTEpeC K OHOJOTMYECKHM HayKaM W OIPEIeIEHHBIM BHIaM
NPaKTUYECKON AEATENbHOCTH (MEIUIMHE, Ja0OpaTOPHBIM HCCIENOBaHUSIM W JIp.), BBISIBUTH
MHTEpPEChl U TOMOYb B BBIOOpE MPO(UIS B CTapIlIeM 3BEHE

* [I03HaKOMHUTb C COBPEMEHHBIMH METOJaMH HAyYHOTO HCCIIEIOBAHMSA, MPUMEHSIOMINUMUCS
NPU U3y4EeHUH (PU3MOJIOTHYECKUX MPOIECCOB OPraHU3Ma YeJIOBEeKa

* BoopyxuTh ydammxcsi HEKOTOPHIMH HAaBBIKAMH CAMOHAOMIONCHHMA M J1a0OpaTOPHBIMU
HaBbIKaMu. Pacnmputs W yriiyOuTh y ydamuxcs OOIIEOMOJIOTHUECKUI Kpyro3op MO JaHHOU
TEMaTHKe.



Ilnanupyembie  pe3yabTaThbl  OCBOEHHS  y4eOHOro  mpeaMera  OHOJIOTMH €

ONHCAHMEM YHHMBEPCAJBHBIX YU4eOHBIX JeHCTBUH, JOCTHTaeMbIX 00y4al0 MMM CS

Juunocmnoie

OOyuaromuiicss MOJyYUT BO3MOXKHOCTD /17151 (GOPMUPOBAHUS CIEAYIOIIUX JTUYHOCTHBIX YV /I

— OmIpejeseHre MOTHUBALMK U3Y4YEeHHs yYeOHOr0 MaTepuana;

— OLIGHMBAHHE yCBAaWBAEMOT'0 yueOHOro MaTepualia, UCXOJs U3 COLHAIBHBIX U
JIMYHOCTHBIX LIEHHOCTEH;

— (hopMHpOBaHHE LEIOCTHOW HAYYHOH KapTHHBI MUPA;

— IIOHMMAaHHUE BO3PACTAIOUIEH pOJIM ECTECTBEHHBIX HAyK M HAy4YHBIX HCCIEJOBAaHUN B
COBPEMEHHOM MHpE, TOCTOSHHOTO TMpollecca SBONIONMM HAY4YHOTO 3HAHUS, 3HAYUMOCTH
MEXIYHApOIHOTO HAYYHOT'O COTPYIHUYECTBA;

— OBJIaJIcHHE HAYYHBIM TOJXO0/IOM B PEIICHUH 3a/1aY;

— OBJAJ€HUE YMEHHMEM COIOCTaBJIATh IKCIIEPUMEHTAJIbHbIE M TEOPETUUYECKUE 3HAHUS C
O0OBEKTUBHBIMHU PEATUSMH JKU3HU;

— BOCIIMUTaHHE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHUS K OKPYXKAIOLIEeH cpe/ie;

— OBJAJEHHE HKOCHUCTEMHOH II03HABATENbHONM MOJENbI0 U €€ INPUMEHEHHE B ILEIX
MIPOTHO3a IKOJIOTHYECKUX PUCKOB AJIS 3J0POBBS JIIOJIeH, OE30M1aCHOCTH KU3HHU;

— OCO3HaHHWE 3HAYMMOCTH KOHIICTIIIUN YCTOMYUBOTO Pa3BUTHS,

— (dopMupoBaHre yMeHUIH Oe30macHOro u 3PQGEKTUBHOTO HUCIOIB30BaHHS JTaOOPaTOPHOTO
00OpyIOBaHMs, MPOBEACHHSI TOYHBIX M3MEPEHHUM U aJeKBATHOM OIEHKHU IMOJIYYEHHBIX PE3yIbTaTOB,
MPEICTaBICHUS HAydYHO OOOCHOBAaHHBIX apryMEHTOB CBOMUX JCHCTBUH, OCHOBAHHBIX Ha
MEXIPEIMETHOM aHaIM3€ yUEOHBIX 3a7au

Memanpeomemmnoie pe3yrvmamaol

Pecynamusnvie

OOyuaromuiicss MOJIyYUT BO3MOKHOCTb ISl (DOPMUPOBAHUS CJEIYIOIIUX PEryISITUBHBIX
YV

— LeJIenoNlaraHye, BKJIIOYas MOCTAaHOBKY HOBBIX Ilenel, mpeoOpa3oBaHHE NpaKTHYECKOM
3a/laud B MTO3HABATEJIbHYIO, CAMOCTOSTENbHBIA aHAIN3 YCIOBUN JAOCTHXKEHUS €M Ha OCHOBE yuéTa
BBIJICJICHHBIX YUUTEJIEM OPUEHTHUPOB JCHCTBHSI B HOBOM YU€OHOM MaTepuae;

— IUTAHUPOBAHUE ITyTH JOCTHXKEHUS LIENEH;

— YCTaHaBJIMBAHUE LIEJEBBIX IMPHOPUTETOB, BBIJICIECHHE AlIbTEPHATUBHBIX CIOCOOOB
JOCTHKEHUS 1IN U BBIOOp Hambosee 3 dekTuBHOro crnoco0a;

— YMEHHUE CaMOCTOATEIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIIATH UM;

— YMEHHUE IPUHUMATh PEIIeHUs B TPOOJIIEMHON CUTYyallly;

— IOCTaHOBKa yueOHOIl 3a71auM, COCTaBJIeHUE IJIaHa U TIOCIIEA0BaTeIbHOCTH JeUCTBUH;

— oprasu3zanus pabo4ero Mecta Ipy BIMOJIHEHUH XUMHUYECKOTI0 IKCIIEPUMEHTA;

— IPOTHO3UPOBAaHUE pe3yJbTaTa YCBOEHHs, OIEHHMBAaHHE YCBOCHHOIO Marepuaia, OIeHKa
Ka4yecTBa U YPOBHS YCBOEHMS, KOPPEKIMA B IUIaH U CIIOCOO EHCTBUA MPU HEOOXOJMMOCTH

llo3nasamenvhoie

OOyuaromuiicss TOJyYUT BO3MOXHOCTB 7151 ((OPMUPOBAHUS CIETYIONINX TO3HABATEIbHBIX
VYV ]I: nouck u BeljieieHue HHPOPMALUHY;

— aHaJIM3 YCJIOBUHM M TpeOoBaHMI 3a/1a4u, BBIOOp, COMOCTaBIEHHE U OOOCHOBaHUE CIOCO0a
peleHns 3a/1a4u;

— BbIOOp Hambonee 3¢G(EeKTUBHBIX CHOCOOOB pEHIeHHs 33/JaYd B 3aBHUCHUMOCTH OT
KOHKPETHBIX YCIIOBHI;

— BBIIBWKEHUE M 000CHOBaHME IMITOTE3bI, BEIOOP cr1ocoba e€ MpoBEepKHU;

— CaMOCTOSITEJIFHOE CO3/IaHHE aJTOPUTMA AEATEIbHOCTH TPH PEIICHUH MpoosieM
TBOPYECKOT0 U MOMCKOBOT'O XapaKkTepa;

— Y4acTBOBaTh B IPOEKTHO-MCCIIEI0BATEILCKON AEATEIHOCTH;

— MPOBOAUTH HAOIIOAECHUE U SKCIIEPUMEHT M0/l PyKOBOACTBOM YUMTEIIS;



— J1aBaTh ONPE/EIIEHUE TOHATHSM;

— OCYIIECTBIIATh CPaBHEHUE, KIACCU(PHKAINIO, CaMOCTOSTENLHO BBIOMpash OCHOBAaHUS U
KPUTEPHUH JIJIs YKA3aHHBIX JOTHYECKUX OIEpaLn;

— OOBSCHSATH SIBIICHHS, TIPOIIECCHI, CBSI3U M OTHOILICHWS, BBISBIISICMBIE B XO/I€ HCCIICOBAHMYS,

— YMETb CTPYKTYPHUPOBATh TEKCTHI (BBIACISATH INIABHOE W BTOPOCTEINEHHOE, TJIaBHYIO HICHO
TEKCTa;

— aHaJM3UPOBaTh, CPABHUBATH, KJIACCU(DUIUPOBATH U 00001IaTh (DAKThI U SIBICHUS,

— BBISIBJIATH IPUYMHBI U CJIEJCTBUS MPOCTHIX SBJICHUM.

Kommynukamuenoie

OOyuaromuiicst MOIyYUT BO3MOKHOCTD JUIS (POPMUPOBAHUS CIEAYIOMIUX KOMMYHHUKAaTHBHBIX
YV

— co0JII01aTh HOPMBI ITyOIMYHON pedr M periIaMeHT B MOHOJIOTE M AUCKYCCHM;

— ¢opmynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIHIO, APTYMEHTHPOBATH UX;

— KOOPJMHHUPOBATh CBOIO MO3UIMIO C MO3MLUAMM NMAapTHEPOB B COTPYAHUYECTBE IIPU BbI-
paboTKe 00IIero pemeHus B COBMECTHOH IS TEIbHOCTH;

— yCTaHaBJIMBATh M CPABHUBAThH PAa3HbBIC TOUKH 3PEHHS, MPEXK/E YeM NMPUHUMATh PEIICHUs U
JIeNIaTh BBIOOD;

— OCYUIECTBJIATh B3aUMHBIA KOHTPOJIb U OKAa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

— OpPraHU30BbIBACT U IUIAHUPYET Yy4eOHOE COTPYAHHUYECTBO C YUHUTENIEM U CBEPCTHUKAMU;
ONpeiesaTh LEIM W (QYHKIWM YYaCTHUKOB, CHOCOOBI B3aMMOJAEHCTBUS; IJIaHUpPOBAaTh OOIIME
CHoco0BI pabOThI;

— yMeTb paboTarb B TIpylle — YCTaHaBIMBaTh pabouue OTHOIIEHHS, 3(P(EKTUBHO
COTPYIHHYATE;

— ¢cnocoOCTBOBaTh MPOAYKTHBHOM KOONEpalWH;, YCTpAaHUBaTh TPYIIOBBIE OOCYXKICHHS M
oOecrieunBaTh OOMEH 3HAaHUSMH MEXIy WICHAMH TPYIIIIBI IS TPUHATHS Y3PPEKTHBHBIX COBMECTHBIX
peleHui;

— CaMOCTOSATENIFHO OPraHU30BbIBaTh Y4yeOHOE B3aMMOJIEHCTBHE B TIpymme (ONpenessTh
o0I1IMe 1eNu, pacrpeeNsaTh POt, J0rOBapuBaThCs APYT C APYroM

CpenctBoM (opMupoBaHus KOMMYHMKATUBHBIX Y'Y/l ciayXaT TEXHOJOTHsS MpPOOIEeMHOro
nuanora (moOyXJaroluii M TNOABOJAAIIMK JOuanor) W pabora B MalbIX TIpynmax, TaKke
HCIOJIb30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJIIOTUU MTPOJYKTUBHOIO UTEHHUSI.

IIpeomemnvie pe3ynomamul

OO0yuaromuiicss Hay4uTCs:

— BBIICJISITh CYIIECTBEHHBIX IPU3HAKOB OMOJIOTHUECKUX OOBEKTOB (OTIMYUTEIBHBIX IPH-
3HAKOB JKMBBIX OPraHM3MOB; OpraHuM3Ma 4YelIOBEKa; IKOocHcTeM; Omocdepsl) U mporeccoB (0OMeH
BEILECTB M TpEBpallleHUe SHEepPIruu, NUTAaHUe, AbIXaHWE, BbIIEICHHWE, TPAHCIOPT BELIECTB, POCT,
pa3BUTHE, DPAa3MHOXKEHHUE, PEryNSlMs >KU3HEACSITEIbHOCTH OpraHu3Ma; KpyroBOpPOT BEIIECTB H
MIpeBpallleHNe SHEPTUU B SKOCHUCTEMAX);

— TMPUBOJAUTH JOKa3aTelabCTBa (apryMEHTalMsl) pOJACTBAa 4YeJIOBEKa C MJIEKOMHUTAIOIIUMU
KHUBOTHBIMH; B3aHMOCBSI3U YEJIOBEKAa M OKpYXKarollel Cpenbl; 3aBUCUMOCTH 3/I0pOBbsl Y€JIOBEKa OT
COCTOSIHUSI OKpY>Kalolleil cpespl; HEOOXOAMMOCTH 3alllUThl OKPYKaloIlel Cpebl; COONII0IEHUST Mep
MpoUIaKTUKU 3a00J7€BaHUM, BBI3BIBAEMBIX PACTEHUSIMH, >KUBOTHBIMHU, OaKTepusMHu, TpuOamu u
BUpyCaMH, TpaBMaTu3Mma, cTpeccoB, BUY-uH(ekyn, BpemHBIX TNPHUBBUEK, HAPYIICHUS OCAHKH,
3peHHsl, ciyxa, MHPEKIIMOHHBIX U IPOCTYAHBIX 3a00I€BaHUH;

—  OIpenensTb  NPUHAIICKHOCTh  OHUOJNOTMYECKHMX  OOBEKTOB K  ONpEAETICHHON
CUCTEMATUYECKOW IPYIIIIE;

— OOBACHATH POJIb OMOJIOTMU B MPAKTUYECKOW JAEATENLHOCTH JIIOJEH; MECTa M POJIU Yelo-
BEKa B TPHPOJE; POACTBA, OOLUIHOCTH MPOMCXOXKICHHUS M JBOJIONMU PACTEHUH W KUBOTHBIX (HA
IpUMepe COTMOCTABJICHUS OTICIBHBIX TPYIIN); POJM Pa3IMYHbIX OPraHU3MOB B JKM3HM YEJIOBEKa;



3HAYCHHS]  OMOJIOTMYECKOTO  pa3HoOoOpasusi  JUIsl  COXpaHeHHs  Owocdepbl;  MEXaHH3MOB
HACJICCTBEHHOCTH W W3MEHYHMBOCTH, TMPOSIBIICHUS HACIECACTBEHHBIX 3a00JICBaHUN Yy YeIOBEKa,
BHUJI000pa30BaHMs ¥ MPUCTIOCOOJICHHOCTH;

— pa3Myarh Ha TaOJMIAX YaCTH M OPraHOMJBI KICTKH, OPIaHOB M CHCTEM OPraHoOB 4Yelio-
BEKa; Ha JKMBBIX OOBEKTaX M TaOJMIIAX OPraHOB I[BETKOBOI'O PACTEHHS, ChEIOOHBIX M SIOBHTBHIX
rpuOOB; OMACHBIX JJIS YeJIOBEKA PACTCHUI U )KUBOTHBIX;

— CpaBHHBAaTh OWOJIOTMYECKHE OOBEKTHI W TMPOIECChl, YMETh JeJaTh BBIBOJIBI U
YMO3aKIIOUEHHUS HAa OCHOBE CPABHEHHS;

— OBJIaJICTh METOJAMH OHOJIOTUYECKOH HAyKH: HAOJIOJCHHE M OIMHMCAHHE OMOJIOTHYCCKUX
O0OBEKTOB M IPOIECCOB; IIOCTAHOBKA OHMOJIOTMYECKUX OKCIICPUMEHTOB W OOBSICHEHHE UX
pe3yIbTATOB;

—3HaTh OCHOBHBIC MIPAaBUJIA TIOBEJCHUS B MPUPOJIE U OCHOB 3JOPOBOTO 00pa3a KU3HHU;

— MPOBOJIUTH aHAJIU3 M OICHKY IMOCJICICTBUI JIEATEIHPHOCTH YeIOBEKa B MPUPOJIE, BIUSHHS
(hakTOpPOB PHCKa Ha 3JI0POBBE YEJIOBEKA

—3HaTh W COOJII0/IaTh MpaBujia padoThl B KAOMHETE OHOJIOTHH;

— coOmogarte mpaBwia pabOThl C OHOJIOTUYECKUMH TNPHOOpaAaMH M HHCTPYMEHTaMHU
(mpemapoBabHbIC UTJIbI, CKAJIBIICIH, JIYITbl, MUKPOCKOIIBI, IU(PPOBOE J1Ta0OpAaTOPHOE 000PYI0BAHHE);

— OCBOWTH TMPHEMBI OKa3aHHWS TMEPBOM IMOMOIIM TPOCTYAHBIX 3a00JEBaHUSIX, OXKOIaX,
O0OMOPOXKEHHSIX, TPaBMaX, CIACEHUH YTOIAIOIIEro; PalMOHAILHOW OpPraHW3allik TPYAa M OTIbIXa;
IIPOBEJICHHS HAOJFOICHUH 3a COCTOSIHIEM COOCTBEHHOIO0 OpraHu3Ma.

OOyuaronmics MOIy4UT BO3MOKHOCTh HAYYHUTHCS:

— OBJaJeTh YMEHHEM OLIEHUBATh C 3CTETHUUECKON TOUKHU 3pEHUS OOBEKTHI )KUBOI TIPUPO/IBL;

— JIOKa3bIBaTh B3aMMOCBSI3b OPTaHOB, CHUCTEM OPTaHOB C BBIMOJHICMBIME (QYHKIHSIMHU;

— pa3BHBATH MMO3HABATEIHHBIC MOTUBBI U MHTEPECH B 00IaCTH aHATOMUU U (PH3HOJIOTHH;

— TMPUMEHSITh AHATOMUYECKUE MOHITUS U TEPMUHBI JUI BHIIIOJHEHUS MPAKTHUECKUX 3a/IaHUM

DopMBbI KOHTPOJIA

Kontpons pesynpraToB 00yueHusi B coorBercTBuM ¢ jaHHoW OIl mpoBomutcs B (opme
MUCbMEHHBIX M OKCIEPUMEHTAIBHBIX pPaldOT, MPEANoiaracTcsl MPOBEICHUE IMPOMEXYTOUHON |
UTOTOBOM artectarmu. [IpoMexxyTouHasi aTTectanusi MPOBOJUTCS B BUJIE TECTUPOBAHUS 1O TeMam
Kypca, MPUHUMAIOTCS OTUYETHI MO MPAKTHYECKUM paboTaMm, CaMOCTOATEIbHBIE TBOPUYECKHE pPabOTHI,
UTOrOBbIE Y4eOHO-MCCIIEA0BAaTENbCKUE MPOEKThl. MTOroBoe 3aHATHE MPOXOJUT B BUIE HAy4YHO-
MIPaKTUUECKON KOH(EPEeHIIMN WM KPYIJIOro CTOjia, TAE 3aciylIMBAIOTCS JOKIAAbl YYalluXcs MO
BBIOpAHHOW TeMe HCCIIEOBAaHUsA, KOTOPhIE MOTYT OBITH TpEACTaBlIeHBI B ¢dopMe pedepara wiam
0Tu€Ta Mo MCCIeI0BaTeNbCKOM padoTe

®opMbI U METOABI 00YYeHHUSsI
VYyamuecs: opraHu3yroTCsl B y4eOHYIO TPYIITy OCTOSHHOTO COCTaBa.
OcHOBHOE cofiep>KaHuE MPOrPaMMBbI AJIEKTUBHOTO Kypca.



Coaepxxanue nporpamMmmabl

Tema 1. CTpoeHue U pyHKIUH opranusmMa (Jekuus) (2 1)

Hekotopsie obiye naHHbIE O CTpOEHMHU opraHu3ma. Pabora co CBETOBBIM MHKPOCKOIOM:
paccMOTpeHHEe MHUKPOIPENnapaToB KIETKH, TKaHed. CTpoeHHe M (QYHKIUH OPraHOB U CHUCTEM
OpraHoB

Tema 2. Peryasiuus ¢pynkuuii opranusma (4 1)

Opranusm Kak nenoe. Bumsl perymsiiuii pynkumii opranu3ma. ['ymMopanbHas peryisnus 1 eé
3HayeHue. CtpoeHue U (YHKIUM SHAOKPUHHBIX KeJ€3: rumoraiamyca, runodusa, IUTOBUIHON
JKEJNe3bl, MapalUTOBUIHON  JKeJe3bl, IO/UKENyJOUYHOM kene3bl (ocTpoBkoB JlaHrepraxca),
HAJMIOYEYHUKOB, MOJOBBIX KeN€3. ['OpMOHBI: TUOEPUHBI U CTATUHBI, TPOMHBIE TOPMOHBI, TOPMOH
pOCTa, Ba30NPECCHH, TUPEOUIHBIE TOPMOHBI, KaJbIIUTOHWH, MapaTrOPMOH, HHCYJIMH, IJIIOKAroH,
anyporensl. Hapyiienust paboThl SHIOKPUHHBIX ken€3. HepBHas perynauus GyHKuuil opraHusma:
3HAYEHUE HEPBHOW pEryisiuu, pediaeKc — OCHOBE HEPBHOH JeATenbHOCTH. [IpuHIMI 0OpaTHBIX
cBs3eil. YcioBHBIC U Oe3yciioBHBIC pediiekchbl. OCHOBHBIC MOHSTHS TEMbl: CIIMHHOW MO3T, TOJIOBHOM
MO3T, SHAOKPUHHBIC >KEJE3bl, PEryisusi, TOPMOHBI, PEUENTOpbl, HEUpOHBI, 3(dexTop, pedrekc.
JemoHcTpanus: Tabnuua «CTpoeHHe >HIOKPUHHBIX JKEle3», MOJelb TOJOBHOTO MO3ra, CXema
«PednexropHbie 1yru 6e3yCIOBHBIX PedIEKCOBY.

Jlabopamopnasa paboma Ne 1. «Onpenenenue 0e3yClOBHBIX pedIeKCOB PAa3IUYHBIX OTIe-
JIOB MO3ra»

Tema 3. [Toka3areau padoThl Mbii. YTomiaeHue (9 u)

Jlabopamopnas paboma Ne 1. «OnpenenaeHne CUIbl MBI, CTATUYECKON BBIHOCIUBOCTH U
HMITYJIbCA CHJIBDY.

Jlabopamopnas paboma Ne 2. « AKTUBHBIN OTIBIX».

Jlabopamopnas paboma Ne 3. «VI3MepeHre aOCOFOTHOMN CHITBI MBIIII] KAUCTH YEIIOBEKAY.

Jlabopamopnasa paboma Ne 4. «ccnegoBanne MakCUMajibHOTO MBIIIEYHOTO YCHIIUS U CH-
JIOBOM BBIHOCITUBOCTH MBIIII] C TTIOMOIIBIO TUHAMOMETPUM.



Jlabopamopnas paboma Ne 5. «BausHUE CTaTUYECKON W JUHAMHUYECKOW HArpy30K Ha pas-
BUTHE YTOMIICHUS.

Jlabopamopnas paboma Ne 6. «BrnusiHIEe aKTHBHOTO OTJbIXa HA YTOMIICHHEY.

Kontponbnas padorta Ne 1.

Tema 4. Buyrpennssi cpeaa opranuszma (4 )

IlonsaTne o BHyTpeHHeW cpene opraHusMa. I'omeocras. Poib pa3inuyHbIX OpraHoB B IIOA-
JepkaHuu romeocrtaa. KpoBp — oOlHa U3 BHYTPEHHMX Cpe€l OpraHW3Ma; 3HA4€HHUE KPOBH, KO-
JU4ecTBO M coctaB KpoBu. Ilnmasma kpoBu. OcMoTHuecKoe aaBiieHHE IUIa3Mbl KpoBH. ConeBble
pacTBOpBI: HM30TOHUYECKHM, TMIEPTOHUYECKHM, TMIOTOHWYeCKuil. ['emonn3 spurpouuroB. benku
maa3Mbl  KpoBu Dusnonornuyeckuid pactBop BonmoponaHbi mokasarens KpoBu KieTku Kposu:
SPUTPOLUTHI, X KoiauuecTBo, (opma Iloacuér sputpountos, cuérHas kamepa l'opseBa 3HaueHue
SPUTPOLIUTOB B NOJJCPKAHUU ITOCTOSHCTBA BHYTPEHHEHN cpenbl. CKOPOCTh OCENaHUsl 3PUTPOLIUTOB,
npubop [landyenkoBa . JIGUKOIUTHI, UX KOMMUYECTBO. PazHooOpasme (opM JIECHKOIUTOB: 3epHHUCTHIC
(6azodumbl, 203uHO(GUIBI, HEHTPODUIBI), HE3EPHUCTBIC (JTUMQPOIUTHI, MOHOIUTHI) JIeWKouTapHas
¢dopmyna 310poBOro 4esnoBeka l3MeHeHHEe COOTHOIIEHUS Ppa3auuHbIX (OPM JICHKOLUTOB IOJ
BIMSHUEM 3a00JIeBaHM M JIEKAPCTBEHHBIX IHpenapaToB @arouuTo3 — 3allUTHAs peaKuus
opranm3Ma M W MeyHUKOB — OCHOBOIIOJIO)KHUK Yy4YeHHs 00 wuMMyHHUTeTe TpoMOOLUTHI
CeéproiBanne kpoBu [pynmbel kpoBu IlepenuBanme kpoBu Paboter K. Jlenu, I' Bombda, K.
Jlanmreiinepa, . Slackoro mo mepenuBaHMIO  KpoBU. Pe3syc-  dakrop 3puTpounuTOB
I'emonuTHueckas enTyxa y HOBOPOXKIEHHBIX MeXaHU3M arriatoTUHaUMu 3putpouurtoB. [lpaBuiia
nepenuBanust KpoBu. CriocoObl NEperBaHus KPOBHU: MPSIMOE, HETIPSIMOE TIepeTUBaHNE

OcHogHble noHAmusl memvl: TOMEOCTa3, pa3Hble JUala30Hbl IOKa3aTelel BHYTpEeHHEN cpe-
IIbl, OCMOTHYECKOE JaBJIEHHE, W30TOHMYECKHH pacTBOp, T'MIIEPTOHUYECKUN pPacTBOp, TMIOTOHH-
YeCKUIl pacTBOp, BOJOPOJHBIM IOKa3aTeib, ChIBOPOTKA, (GHUOpuH, (uOpuHOreH, TpoMOWH, Mpo-
TpOMOWH, TPOMOOILIACTUH, TJIOOYNWHBI, TeHapuH, (UOPUHOIM3HMH, TUPYIHWH, SPUTPOLMUTHI, JIEH-
KOLIUTBI, TPOMOOLIUTBI, TOHOP, peuunueHt. Jlemoncrpauus: Tabaunsl «CTpoeHrne KpoBuy», «l'pymmsl
KpOBU 4eloBeka», «JleiikouuTapHas ¢opmyna 310pOBOTO deloBeKa», «CxeMa BO3HHUKHOBEHHS
reMOJIMTUYECKON 00JIE3HN HOBOPOKAECHHBIX )

Jlabopamopnas paboma Ne 1. Ctpoenue U pyHKINU KJIE€TOK KpoBU (MuKpockor).
KonrponsHast padota Ne 2.

Tema 5. KpoBooopamenue (15 u)

3HaueHue kpoBooOpaieHus. JIBukeHne KpoBH 1O cocyaaM. HemnpepblBHOCTH JIBHKEHUS
kpoBU. [IpuuuHbl ABMKEHUS KpoBH 10 cocyaaM. KposHoe naBieHne. CKOpOCTh JIBUKEHHSI KPOBH
JIBmxenne kpoBu 1o BeHaMm KpoBooOparienue B kanwuisipax HHepBanus cep/na u cocyaoB Pomb
® B OBcsHHUKOBA B M3Y4YEHHUU BOINPOCOB PETYISIIIMKU KpoBooOparieHus M3menenune paboTsl cepala
[0J] BIMSIHMEM aJ[peHalluHa, alleTUIXOJIMHA, MOHOB Kallus, HOHOB KaJbIMsl 3a00seBaHUs CEpAECUHO-
COCY/IUCTOM CHCTEMBI: TMIIEPTOHMYECKasi 00Je3Hb, HIIEMHUYEcKasi 00JIe3Hb cep/lla, BOCHAINUTENIbHBIE
3a0oseBaHusl (MHOKapIUT, pEBMaTU3M CEpJLa), aTePOCKIepo3 cocyAoB Mepbl HX MPO(QUIAKTUKU
(302K, menocMoTpbl)

OcHoeHble noHAmMuUs memvl. TIPENCEPANs], JKEITYyI0UYKH, NOIYIyHHbIE KIIAlaHbl, CTBOpYAaTHIE
KJIalaHbl, CHCTOJIA, JUACTOJIa, CUHYCHO-IIPEACEPAHBINA Yy3€l, NPEACEPAHO JKEITYJAO0UYKOBBIN Y3€l,
MHUOKap[l, SHIOKapJ, SMHUKapJ, COCYAOCYXHBAIOUIMN HEpB, COCYIOJBHUraTEeNIbHBIM LEHTpP, 3JIEK-
TpoKapArorpamma

Hemoncmpayusa: Mozienb cepiua yenoBeka, Tabnuna «OpraHbl KpOBOOOpaIEHHs», CXeMa
MHHEpBaIK cepAla

Jlabopamopuas paboma Ne 1. «OnpeneneHre apTepruaIbHOTO JTaBICHUS

Jlabopamopnas paboma Ne 2. «Peaxuus UCC u AJl Ha obmue Gpu3mdeckne Harpy3Kun»
Jlabopamopnasa paboma Ne 3. «Peaxuust YCC u AJl Ha TOKaJIbHYIO Harpy3Ky»

Jlabopamopnasa paboma Ne 4. «OnpeneneHue B MOKOE MHUHYTHOTO M CHUCTOJIMYECKOTO
00bEMOB KpoBHU Pacuér cepieuyHoro MHIEKCa»

Jlabopamopnasa paboma Ne 5. «BrnusHue TPEeHHUPOBKH Ha MPOU3BOAUTENHHOCTh Cepla B



YCIOBUSX JUHAMHUYECKOW (PU3MUECKON HArpy3Km»

Jlabopamopnas paboma Ne 6. «BnusiHEEe OPTOCTaTUYECKON MPOOBI HA TIOKA3aTeIN TeMOIH-
HaAMUKI»

Jlabopamopnas paboma Ne 7. «OueHKa ypOBHS 310pOBbs U€JIOBEKa IO MMOKA3aTeNsiM Op-
TOCTaTUYECKOU MPOOBI»

Jlabopamopnas paboma Ne 8. «BnusHue AbIXxaHusl HA apTepUaIbHOE KPOBSIHOE Od8leHUe).

Jlabopamopnas paboma Ne 9. «PeakTuBHAs TUTICPEMUS.

Jlabopamopnas paboma Ne 10. «Conpsik€HHBIE CeplIeUHbIC PEQIICKCHI.

Kontponbnas padora Ne 3.

Tema 6. Cepane — HeHTpaJbHbI OPran cucTreMbl KpoBooopamienus (6)

Cepaue — ueHTpaJbHBIA OpraH cucteMbl KpoBooOpaiieHusi OCOOEHHOCTH CTPOEHHS U pa-
6oThl KianaHoB cepaua. [lopoku cepama BpoxknéHuble u npuoOperéHHble. Kapaumoxupypruueckue
METO/BI YCTPAaHEHHsS IOPOKOB Ceplia, MpoTe3upoBaHHE KiamaHoB. CepAeyHbI LUK CHUCTONA,
muactona. CUCTONMYECKMH M MHUHYTHBIH 00bEM KpoBu. Cepaeunblii Tom4yok. TOHBI cepaua.
ABromatust cepaua. IlpoBoasimas cucrema cepiia: THINWYHAS, aTUIAYHAS MYCKyJIaTypa cepaua,
CHHYCHO-TIPEJICEPAHBIN y3€II, MPEICEPAHO KETyJOUKOBBIN y3el. DIIEKTPUYECKUe SIBICHUS B CEp/LE.
CoBpeMeHHBIE METOIBI HM3Y4YEHHsI pabOTBhl cepAla: 3JeKTpokapauorpadus, s3xokapauorpadus,
BEJIOdpromMeTpus, crpecc-sxokapauorpadus. A. @. CamMOWIOB — OCHOBOIOJIOXHHUK PYCCKOM
AIIEKTPOPHU3HOIOTUH U AIIEKTPOKAPANOTPAPHH.

Jlaboparopnas padota Ne 1. «Pecucmpayus IKI" Onpedenenue 0CHOBHbIX UHTEPBAIOBY

JIaGoparopHast pabora Ne 2. «Bausuue NCUXOIMOYUOHATbHO2O HANPANCEHUS HA BapHa-
OEIBHOCTh PUTMA CEpALIAY.

Ipaxmuuecxkas paboma Ne 1. «Peructpammst KT B I, Il u Ill cranmapTHBIX OTBEICHMSIX,
OIIpeJIeJIEHUE FIEKTPUUECKOM OCH cepia»

Tema 7. Apixanue (6 1)

3nauenue Apixanus. COCTaB BJBIXa€MOTO, BBIIBIXAaEMOIO W allbBEOJSIPHOrO Bo3ayxa. Ilap-
[IUaJIbHOE JIaBJICHHE KHUCIOPOJa M YIIIEKHCIOro ra3a BO BJIBIXaeMOM M AJIbBEOJISIPHOM BO3IyXe M UX
HaMpsHKeHUEe B KPOBH. 3aBUCHMOCTH T'a3000MeHa B JIETKUX OT BEIWYHHBI TU(DPY3HOH MOBEPXHOCTH U
pasHOCTH TapuuaibHOro aasneHus auddynaupyromux razo [lepeHoc razoB kpobio. [IpuunHbl
rubenu JIoJe Ha OONBIKMX BhICOTaX. JlpIxaTenbHble NBHMXKECHUS. [ JTyOMHA M 9acTOTa JhIXaTeIbHBIX
JIBUKEHUM Yy pa3HBIX TPYII HAceleHHs. 3aBHUCUMOCTb JbIXAaTENbHBIX IBUKEHHH OT TPEHUPOBKU
opranu3ma JKusHeHHas EMKOCTh JNErkux HeobxoauMocTh ompenencHus (YHKIMA BHEIIHETO
JIBIXQHUS Y TTPU3BIBHUKOB. Perymnsius IbIXaHUs: aBTOMATH3M JIBIXaTeIILHOTO IICHTPa, pedIeKTopHOe
W3MEHEHHE YacTOThl U TITYOMHBI JBIXaTCIbHBIX JIBUKCHUH, TYMOpPAIBHOE BIIMSHUE HA JIBIXaTeIbHBIN
neHtp. HapyieHue 1enocTHOCTH JAbIXaTenbHOl cucTembl OkuBieHHe opraHuzMa KimHuyeckas,
Ouosornveckas, coruaibHas CMepTb.

OcHoOBHBIC TOHATHS TeMbl: Ju(Py3Hs, TMaprUaILHOE TaBJIICHUE, HANPSOKEHUE Ta30B, T'E€MO-
[JIOOMH, OKCHUTEMOTJIOOMH, JbIXaTelbHBIC MBIIIBL, AuadparMa, J€rodHas IIIeBpa, MPUCTEHOYHAsS
TUIEBpa, TUIEBpANIbHAS TOJOCTh, MTHEBMOTOPAKC, CIIUPOMETP, ABIXaTENbHBIM LEHTp [emoncmpayus.:
cXeMa MEXaHU3MOB BJI0Xa U BBIIOXA.

JIaboparophast padota Ne 1. « Cnupomempus»

Jlabopamopnas paboma Ne 2. «Onpenernenue 00bEMOB JIETKHX W MX 3aBHCUMOCTH OT aH-
TPOIIOMETPUYECKUX TTOKA3aTeIIeH 1 TI03bD»

Jlabopamoprnass paboma Ne 3. «AnbBeonspHas BeHTWIIIMs BiusHue Qusmdeckoil Ha-
TPY3KHU Ha MOTpeOJIeHHE KUCIOPOIa

Jlabopamopnasa paboma Ne 4. «IIpoObl ¢ 3a7epKKOW JAbIXaHUS Ha BJOXE/BBIIOXE M MPHU
THIEPBEHTUIISIIIUN

KontposbHas pabora Ne 4 Tema 8. [Tumesapenue (7 9)

3nauenue nuieBapeHuss CBONCTBA MUIEBAPUTENBHBIX (hepMeHTOB OOpadoTKa U M3MEHEHUE
MUIIA B POTOBOW MOJIOCTA BUIBI CIIOHHBIX JKEJe3: OKOJOYIIHBIC, MOMYETIOCTHBIC, MOIbSI3bIYHBIC,
&Keme3bl cau3ucTor HEGa 1 mek. CocTaB CIIOHBI, (PepMEHTHI CITIOHBL. PaboTa CIIIOHHBIX JKees.



Perynsmus cmonootnenenus. IlumeBapenue B kemyake. THIBL  KETyJOUHBIX IKEJE3:
rJIaBHbIC, OOKIIAJIOuHbIE, 0OaBOUHBIE, WX (YHKIMOHHpoBaHHE. COCTaB M CBOMCTBA KEIyJOYHOTO
coka. DepMEHTHI KENYA0YHOIO COKA: IMEINCHH, XMMO3MH, Junaza. OTaeneHue KelyJ04HOro COKa Ha
pasHble THIIEBbIE BemecTBa Poib OMyXAalomero M CHMIIATHYECKOTO HEPBOB B  PETYJISAIHMU
OTIEJIEHUS JKEIyA04YHOro coka. Ilepexon numm u3 Kelyaka B JIBEHAALATUIEPCTHYIO KHUILKY
CekperopHast (QYHKIUSI TOKEITYIOYHON skene3bl DepMEeHTHI MOKETYJOYHON >KENe3bl: TPUTICHH,
amwiaza, Mainbro3a. Ileyenn, €€ ponbp B mnumieBapeHuu. JKemub: BUJBI (ITy3bIpHAsi, MEUYEHOYHAs),
COCTaB, 3HaueHUe. MexXaHn3M IOCTYIIICHUS JKEI4YH B ABCHAALATUIIEPCTHYIO KUIIKY. KUIIeuHbIN COK
— COCTaB M CBOWCTBA. MexaHM3M CEKpeLUH KHUIIEYHOro coka. llepucranbTuka KHUILIEYHMKA.
MasaTHUYKOBBIE IBHXKEHUS KullleyHHKa. OcTaHOBKA KHIlleYHUKA. [IuieBapeHune B TOJICTOM KHILIKE:
NesiTeNIbHOCTh OakTepuid. BecachiBaHue B MUIIEBApUTEIIHLHOM TpakTe, (PYHKIIMKA BOPCUHOK. MexaHu3m
BcackiBaHus: aud¢y3us, ¢uisTpanus, ocMoc. Perymsmus BcaceiBanus. Meroauka W. I1. I1aBnosa B
U3YYEHUU  JICATEIbHOCTU  MHIIEBapUTENbHbIX Jkene3. COBpEeMEHHblIE METOAbl  HU3YYEHHUs
MUIIEBAPUTENBHOIO  TPaKTa: OSHIOCKOMHUSA, (PUOPOracTpOCKONHs, PEKTOPOMAHOCKONHUS, KOJIO-
HOCKOIUSI, MarHUTOSIEPHBIN pe3oHaHC. 3a0olieBaHUSl >KEIYJAOYHO-KUIIEYHOTO TPAKTa: TacTpuT,
SI3BBI, TYOJICHUT, OITyXOJH. Mepbl IpOopHIaKTHKH

OcHosnvle nouamusi memvl. (PEPMEHTbI, MHILEBAPUTEIbHBIC JKEIE3bl, CIHOHOOT-
JEeTUTEIbHBIA peduiekc, NPUCTEHOYHOE MuIIeBapeHue, anddysus, ¢GuibTpanus, ocmoc, ¢uc-
TYJIBHBIA METO.

Jlabopamopnasa paboma Ne 1. «3ydyenue pepMEHTAaTUBHOTO ACHCTBUS CIIOHBI YEIOBEKA
Ha yIJIEBO/bI»

Jlabopamophas paboma Ne 2. «3HaueHre MeXaHUYeCKOW 00paOOTKU MUILK B TIOJIOCTH PTa
Ui €€ IepeBapUBAHUS B JKEITYIKE.

Jlabopamopnas paboma Ne 3. «3y4eHre HEKOTOPBIX CBOMCTB CITFOHBI M KEITYIOYHOTO CO-
Ka»

Jlabopamopnas paboma Ne 4. «Bnusiaue addepeHTanuu OT perenTopoB MOJOCTH pTa Ha
Pe3yJIbTaTUBHOCTH 1€JIEHATIPABIECHHON JEATEIIbHOCTI.

KonrponbHas pabota Ne 4.

Tema 9. O6meH BeecTB 1 dHeprum (4 v)

OOMeH BemiecTB Kak OCHOBHas (DYHKIIHSI >KHU3HH. 3HAUEHHE MUTATENbHBIX BemiecTB. [Ipo-
[[ECChl ACCUMUIISIIIUK ¥ TUCCUMIIIALIUU Ponb (hepMEeHTOB BO BHYTPUKIETOYHOM oOMeHe Poinb GenkoB
B OOMEHe BelecTB, ux crenuduyaoctb. Hopmbl Oenka B MuTaHWM, OWOJOTHYECKasi I[IEHHOCTD
6enxoB OOMEH YIJeBOJOB U JKUPOB 3HA4€HHWE BOJbI U MHUHEpAIbHBIX cojieil B opranuzme OOMeH
BOJIbI M MHHEpaIbHBIX cojied Perymsums BoxHo-coneBoro oOMeHa OOMEH SHepruu: mnpsimas M
HeTpsiMasi KaJIOPUMETPUsI, OCHOBHON OOMEH. DHEprus MUIIEBBIX BEUIECTB; HOPMBI MUTAHUS; PEKUM
nutanud. Hapymenuss oOMeHa BeulecTB: oxupeHHe. OCHOBHbBIE TOHSTHSI TEMbI: aCCUMMJISIHS,
TUCCUMUWIIALINS, BHYTPHUKJIETOUYHBIA OOMEH, BOJHBIA OanaHC, aMHUHOKHCIOTHI: 3aMEHUMBbIC U
He3aMEHHMMble; O€NKU: TOJHOLIEHHbIE, HETONHOIECHHBIE; TJUKOTeH, JIualdeT, OCMOpPELENTOpHl,
KaJIOpUMETPHSI.

Jemoncmpayus: Tabmuipl «OOpazoBaHNe SHEPrHM MPHU OKUCIEHUHM BELIECTB B OPraHU3-
Me», «CocTaB MUILEBBIX MPOIYKTOB U UX KaTOPUHHOCTHY», «CyTOUHas SHEpreTHdeckas NoTpeOHOCTh
MOJIPOCTKOBY, «CyTOYHBIN PaIlMOH MUIIEBBIX MPOTYKTOBY

Jlabopamopnasa paboma Ne 1. «OnpeneneHue 3HEpro3arpar MO COCTOSHHIO CEPIEUHBIX
COKpAILICHUIN»

Jlabopamopnas paboma Ne 2. «CocTaBJIeHUE TTUIIIEBOTO PAI[OHAY.

Tema 10. Boigenenne. Koxa (5 )

Crtpoenne movek. Oynknuu nouek. KpoBocHabxkenne mouek. ObOpa3zoBanue moun. Perys-
1usl JesTeNbHOCTH Mouek. Hapymenuss paGoThl MOuEBbIIEIUTENbHON cucTeMbl. VckyccTBeHHas
noyka. MeToJpl W3y4yeHHsS MOYEBBLACIMTENbHOW cHCTeMbl. OCHOBHbBIE TMOHSTHS TEMbL: He(pOH,
KOPKOBBIH CIIOM, MO3TOBOM CJIOM, MTOYEUYHBIM KaHAJEI, KalWUIPHBIN KIyOO4YeK, Moua, peadcopOrus
Koxa Ilonarue o TepMoperyisnuu 3HaYeHHE TEPMOPETrYJSIUN s OpraHu3Ma 4YelloBeKa



®dusnosnorus 3akanuBaHus opranusma [lepsas moMous npu oxxorax 1 0OMOPOKEHUAX

Hemoncmpayus: tabnuupel «ModeBblienuTeNbHas cucteMa», «ConaepkaHue BEIECTB B
I1a3Me KpoBu», CxeMa CTpoeHHs KallWJIIIPHOrO KiTyoouka», «CxeMa CTpOEHHs IOYE€YHOIO TeIbLa

Jlabopamopnas paboma Ne 1. «ccrienoBanue moTooTaeneHus o MuHopy»

Jlabopamopnasa paboma Ne 2. «3aBUCUMOCTb KPOBOCHAOXEHHUsI KOXXKH OT TEMIIEpaTyphl
OKPYKAIOLIEH Cpeabh»

Tema 11. BuodaekTpuyecKue siBJeHHs B opraHuzme (3 u)

JI. 'anpBanu u A. BonbT — HCTOpHUS OTKPBITUS «OKMBOTHOTO 3JieKTpuyecTBay. [loTeHuman
nokost, MeMOpaHHO-MOHHast Teopust. [loreHnman neWicTBus. M3MeHeHHWE HMOHHOM MPOHUIIAEMOCTH
MemOpaH. Kanuii-HaTpueBslii Hacoc. 3HAUCHUE PETUCTPALMH OHO3JIEKTPUUCCKUX SIBICHUH. MeETOo b

U3y4YCHUs OMORJIEKTPUYECKUX SBJICHUN B OpraHu3Me: 3JeKTpo3Huedanorpadus, 3aeKTpoMuorpadus

OcnosHvle noHAmusA memol: TIOTEHLIMAT MI0KOs, OTEHIUANl 1eICTBUSA, IPOHULIAEMOCTD KJle-
TOYHOW MEMOpaHbl, pUTMBI 3JIEKTPOIHIIE(ATOTpaMMBI: allb(a-puT™, TeTa-puT™M, OETa-pUTM, JIeIbTa-
pUTM

Hemoncmpayus: tabnuubl «Cxema pactoiOKEeHUs IEKTPOIOB U PETUCTpAIH dHIEda-
JorpamMmbl», «Cxema HENOBPEKAEHHOTO IMOJIIPU30BAHHOIO HEPBHOTO BOJIOKHA», 3JIEKTPOMHUO-
rpaMMsl, «JIeKTpOl3HIIEe(aIorpaMma roJJ0BHOIO MO3Iray

Oxcxypecus no meme «MeTonpl onpesieneHuss OM03IEKTPUIECKUX SBJICHUI B OpraHu3Me» B
MOJIMKIIMHAKY OOJIbHUIIBI, B KAOMHET ()yHKIIMOHAIBHOW JUATHOCTHKH

Tema 12. /Ku3HeHHBbI MyTh YejioBeKa (IIUKJIBI

pa3Butus). PeajbHblil u Onosornyeckuii Bo3pact

(srexmmst) (3 u)

OnroreHernyeckoe pazBuTHe yenoBeka. IIoHATHE O OMOIOTMUECKOM U pealbHOM BO3pacTe
4esioBeKa

Ilpakmuueckas paboma Ne 2. «OnupeneneHne OHOJOTHYECKOTO BO3pacTa IO METOAY
Boiitenko».

Tema 13. 3amuTa IpOeKTHHIX paboT (2 u)

[Ipennaraercs Ui MPOEKTHOM paboOTHI CleAyroIre TeMbl (IPUMEPHBIE):

1. lunamuka ¢usndeckoit padorocnocodHoctu (P*C170) nu MIIK B HenenbHOM U MecsY-
HOM IIMKJIaX TPEHUPOBKH y CIIOPTCMEHOB M30paHHON CrieluaIn3aiu

2. luaamuka YCC B MOKOE | IOCIIE CIICUATbHON HArpy3KH y CIIOPTCMEHOB B BBEIOPAHHOM
CHELMATIN3ALUH B HEJIEIIBHOM U MECAYHOM LIMKJIaX TPEHUPOBOUYHOIO Ipolecca

3. CpaBHuTENBHAs XapaKTepUCTHKa oOumeld Qusnyeckoil paboTOCHOCOOHOCTH JeTei
CpPEIHEr0o M CTaplIero IIKOJbHOIO BO3PacTa, aKTUBHO 3aHMMAIOIIMXCS M HE 3aHUMAIOIIMXCS
CIIOPTOM

4. Jlunamuka wHAekca ¢usnueckoit padorocnocooHoctu (UI'CT) B T'apBapackom crer-
TECTE B HEETbHOM U MECSIUHOM LIMKJIaX TPEHUPOBKHU Y CHOPTCMEHOB BHIOPAHHOM CIIEUAIN3ALINN

5. CpaBHuTenpHas XapakTepUCTHKAa (YHKIMOHAIBHOTO COCTOSIHHSI HEPBHO-MBIIIEYHOTO
anmapaTa y CIIOPTCMEHOB Pa3JIMYHBIX CHEeHaNu3aluil ¥ KBaJU(UKAUU 0 JAHHBIM MHOTO- HO-

METpUN

6. XapakrepucTuka mokasatesneil BHemHero neixanus (Y1, BpemMs mpou3BOIBHON 3a1€PIKKU
JIBIXaHUS) B IOKOE U 1ocje paboThl pa3InyHON MOIITHOCTH.

7.YCC u AJl npu paboTe pazHOil MOIIHOCTH.

8. dusnonornueckas XapaKTepuCTUKa MPEACTAPTOBBIX COCTOSHUN MO BBIPAKEHHOCTH peak-
uit AJ[ 1 YCC B 3aBUCUMOCTH OT 3HAUUMOCTH COPEBHOBAHUIA.

9. ®usmonornyeckas XapakTepUCTHKA MPECTAPTOBBIX COCTOSIHUI MO0 BBIPAKEHHOCTH pPeaK-
uun YJl m BpeMeHM NpPOU3BOJIBHOW 3a/epKKH JIbIXaHHS B 3aBUCUMOCTH OT 3HAYMMOCTH CO-
PEBHOBAaHUMU

10. A/l u YCC B npeacTapTOBOM COCTOSIHUU B 3aBUCUMOCTH OT BUJIA PA3MUHKH.

11. KauectBo peakuuu CCC Ha dusuueckue Harpysku (o npobde Pydre) — onpenensiercs
4CC u AL

12. BnusHue n03MpOBaHHBIX (PU3UUECKHX HArPY30K HA CTENEHb HACBILICHUS apTepUalbHON



KPOBH KHCIIOPOAOM (OKCUTEMOMETPHSI).

13. Nsmenenne HekoTopbix remoguHamudeckux koHcTaHnT (UCC, AJl, YOK, MOK) npu
BBITNIOJIHEHUU CTaHAAPTHOM (U3NYECKOW Harpy3Ku (CTEI-TeCT).

14. HexoTopble KOHCTaHThI BEreTaTUBHONW HEPBHOM CHUCTEMBI KaK MMOKa3aTeld TPEHUPOBaH-
HOCTHU Opranu3ma (opTo-, KIMHOCTaTH4ecKas MpoObl, BereTaTuBHbIN nHaekc Kepmo).

15. AnanTuBHBIE U3MEHEHUSI HEKOTOPBIX (YHKIIMOHAIBHBIX IMOKa3aTeleld OpraHoB JbIXaHUSs
npu ¢pusnueckux Harpyskax (OKEJI, MOJI, nmpo6s! IllTanre u ['enya).

16. Icuxodusnonorndeckasi TMarHOCTUKA B CIIOPTUBHOM OTOOpE.

17. Onenka pynknuonansHoro coctostaust [ITHC y cnoprcmeHoB.

18. Onenka COCTOSIHUSI PEryJUPOBAHUS CEPJACYHOrO PUTMA MO JAHHBIM BapHUAIOHHOMN
MyJIbCOMETPHH .

19. BinusHue CcOpeBHOBATEIbHBIX HArpy30K Ha XapakTep pPeryJupoBaHUSl CEPACYHOIO
pUTMA.

20. luHaMuKa aKTUBHOCTH HEPBHO-MBIIIEYHOTO ammapata (1o MoKa3aTessiM KUCTEBOH u-
HAMOMETPUH, MUOTOHOMETPHH, TENIUHT-TECTa) y MPEACTABUTENCH BHIOPAHHOW CHEIHMaIU3alul B
TOJIMYHOM IIMKJIE TPEHUPOBOUHOTO TpoIIecca.

21. CpaBHHTENbHAS XapaKTEPUCTUKA JIBUTATEILHBIX CIIOCOOHOCTEH y MpeICTaBUTENEH BBI-
OpaHHOU CHeNMaTN3aLUH 110 BPEMEHH JIBUTATEILHON PEaKIIUH.

22. Tunamuka YCC y npencraBuTeneil BEIOPaHHON clielMaln3aliid Ha CTaHAAPTHYIO CIie-
[MANIbHYIO Harpy3Ky B OTJENbHBIC IEPUOABI TOAUYHOTO IIUKIIA TPEHUPOBKU

23. MI3MeHeHue 4acTOTHI JbIXaHUSI B MUKPOIIMKIIE B 3aBUCHMOCTH OT 00b&Ma TPEHUPOBOY-
HBIX Harpy3oK.

24. JlnHamMuKa peakuuy Ha JIBIDKYIIHICS OOBEKT B 3aBHCHUMOCTH OT MOIHOCTH BBITIOJHEH-
HOM HAarpy3Ku

25. Tlcuxodusmnonornyeckue 0COOCHHOCTH CIIOPTCMEHOB B M30pPaHHOM BHJIE CIIOPTA.

26. 3HaveHHe WHIMBUIYaJbHO-TUIIOJOTHYECKHX OCOOCHHOCTEH i BBIOOpa CTWIIS CO-
PEBHOBATEIBHOM J1eATETLHOCTH CIIOPTCMEHA.

27. BnusiHe MHIMBUAYaIbHBIX OMOPUTMOB Ha pabOTOCIOCOOHOCTH MOAPOCTKA B M30paH-
HOM BH/JIE CIIOpTA.

28. OmnpeneneHue HEProTpaT MpU BBHINOJHEHWH KOHKPETHBIX YNpPakKHEHUH B M30paHHOM
BUJIE CTIOPTA.

29. DHepreTuyeckasi, MyJlbCcoBasi U 3MOIMOHANIbHAsT CTOUMOCTb PabOThl y IIKOJIbHUKOB, 3a-
HUMAIOIIUXCS Pa3HBIMU BUAAMHU CIIOPTA.

30. Onpenenenue ypoBHsi 001Iei pabOTOCIIOCOOHOCTH Y CIIOPTCMEHOB pa3HbIX ClEeLUaIU-
3aLMN.

31. MakcumainbHas nérounas BeHTwius (MBJI) xak meTos oneHKH (yHKIIMOHAIBHOTO
COCTOSIHHSI CTIOPTCMEHOB.

32. BnusiHMe CUCTEeMAaTUYECKHX 3aHSATHIA CIIOPTOM HA COCTOSIHUE KU3HEHHOW €MKOCTH JIET-
kux (OKEJI).

33. YTomiieHHe TpH BHITOJIHEHUN PA3JIMYHBIX (PU3MUECKUX YIIPAKHEHUH.

34. Pa3BuTHe MBIIICYHON CHITBI Y TIOJIPOCTKA.

35. OrneHka (hyHKIIMOHATIBHOTO COCTOSHHS y CIIOPTCMEHOB PA3HBIX CHEIMATU3AINH.

OdopmiieHre 0TYETOB MO MPAKTUYECKUM paboTam

Benenne mpoTokona HayYHOTO HCCIEIOBAHHS TPEIyCMATPUBACT OTPAKEHHE CIICAYFOIINX
OCHOBHBIX Pa3/IeloB IKCIIEPUMEHTATLHOW PAOOTHI:

1 na3Banue paOoTHI;

2 1eNb paboTH;

3 o0opymoBaHHE W MaTCPHAIEI,

4 00BeKT uccneaoBaHus (UEIOBEK);

5 . Xox pab6otsl . [IpuBoguTCs KpaTtkoe, HO BMECTE€ C T€M €MKOE OINKCAaHHE METOIUKU
MIPOBOJMMOTO MCCJIEJOBAHMS;, YKA3bIBAIOTCSI BCE OCHOBHBIE ATAlbl MPOBEIEHHUSI HAYYHOTO HKCIEpPU-
MEHTa, MpPU HEOOXOJUMOCTH KOHIICHTpAIMM HCIOJb3YEMbIX JIEKAPCTBEHHBIX CpPEACTB WU XU-



MHYECKUX pearcHToB. Ecim BHOCATCS Kakne-TO M3MEHEHHS B IIPOBEACHHUE CaMOT0 HKCIICPHMEHTA, TO
3TO 0053aTENBFHO OTPAXKAECTCsl B OMMCAHUM XOa PabOTHI;

6 . pesynabTarel paboThl. [lomyueHHBIE B SKCIEPUMEHTE pe3yJbTaThl MOTYT OBITH
NpPE/CTABICHBl B BUJIE OPHTHMHAIBHBIX  3alUCEil, TIOJIYYCHHBIX C MPUOOPOB, HAIPUMED,
anekTpokapauorpada wium crnuporpada. Ecim  BO3MOXHO, TO 1S BBISBICHHS OCHOBHBIX
3aKOHOMEPHOCTEH HM3ydaeMbIX SIBJICHHU MO IMOJYYECHHBIM JaHHBIM CTPOST TaOJHIbIL, TPadUKH WU
cxembl. ['paduku (CXeMbl) TOJKHBI UMETh COOTBETCTBYIOLIME 0003HAUCHHS;

7 3axyroueHue 1o padore (BbIBOJBI) DTO caMblii BaXKHBIN pa3zell MPOTOKOJIA SKCIEPUMEH-
Ta, BBIBJIAIONININ INTyOWHY MOHUMAHHS M3Y49aeMOil MpoOJIeMbl U YMEHUE MPUMEHUTH TEOPETUIECKUE
3HAHHMS TPU OOBSICHCHUHM pPE3YJbTATOB, IOJNYYCHHBIX B pPEAbHOM OJKcrepuMenTe HeoOxommmo
POAHATM3UPOBATh IIOJMyYEHHbIE PEe3yJIbTaThl C TOYKH 3PEHUS COBPEMEHHOTO YPOBHS Pa3BHTHS
(bHU3HONIOTUY, MPEACTABUTh KOHKPETHBIC MEXaHU3MBbI, JIC)KAIHE B OCHOBE HAOIIOIaeMbIX sBIICHUI. B
3aKJIFOUYCHHUHU TaKKe CIEAyeT OOBSICHUTh, KaKoe 3HaYeHHEe OOHApY)KEHHBIH CIIOCO0 PEryIsul UMeeT
B paboTe wenoro opranu3ma B ciyuae pacxokIeHHs MOITYYEHHBIX PE3YJIbTAaTOB C TEOPETUYECKU
0XXHIAaEMbIMU, HEOOXOIMMO YCTAHOBUTH BO3MOYKHBIE ITPUYMHBI ATUX PACXOKACHHUN

YueOHO-TeMaTHYECKHIl IIaH

Ne Ha3Banne tem Koi-Bo gacos
/i Bceero Teop | IIpaktu
ust Ka
1 Crtpoenue u pyHKIMH opranu3Ma. MHCTpyKIus 1o 2 1 1
TEXHUKE O€30MaCHOCTH
2 Perynsauus ¢yHKIMM opranusma 4 3 1
3 IToxa3zarenu pabOTHI MbIIIT. Y TOMJICHHE 9 3 6
4 BHyTpeHHss cpesja opranu3ma 4 3 1
5 KpoBoobGparenue 15 5 10
6 Ceppiie — IEHTPaAJIBHBIN OpraH CHCTEMBI 4 1 3
KpOBOOOpaIIeHHs
7 Jlpixanue 6 2 4
8 [TumeBapenue 7 3 4
9 OOMEH BeeCTB ¥ SHEPTUU 4 2 2
10 Brigenenne. Koxa 5 3 2
11 buosniekTpudecKue sIBIEHNS B OpraHUu3Me 3 3 -
12 JKu3HeHHbI yTh yenoBeka (UKIIbl pa3BUTHSA). 4 2 2
PeanpHbIl 1 OHONTOrHUECKU BO3pacT
13 ITpoekTHas padoTa (3amuTa MPOCKTA) 3 - 3
Uroro 70 31 39




